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INTRODUCTION 


An area presently being investigated by the NASA-Lewis Research 
Center in its efforts to aid in the utilization of alternate energy 
sources is the use of solar energy for the heating and cooling of 
buildings. An important part of this effort is the evaluation of 
solar collectors which have the potential to be efficient, economical, 
and reliable. 

This preliminary data report gives basic test results of a collector 
whose performance was deteimined in the NASA-Lewis solar simulator. In 
the interest of providing performance data on this collector to the tech- 
nical community as quickly as possible, the basic test results reported 
herein are presented without evaluation. Detailed analyses and interpre- 
tation of these results may be presented in subsequent papers or reports 
by this Center. Some of the results contained in this report may be 
changed as warranted by reviews and evaluations, or by obtaining addi- 
tional data on this collector. 

Reference 1 describes the solar-simulator test facility as well as 
the basic test procedure used in this test. 


COLLECTOR DESCRIPTION 

The collectors tested were made under contract to National Science 
Foundation at the University of Houston ^ Houston, Texas (Ref. 2) . 

Four prototype liquid-heating solar-energy collectors were built 
for evaluation of the grooved collector concept and to compare perform- 
ance with comparable flat -plate collectors. 

The four collector assemblies are exactly the same (fiber las box, 
insulation, and cover-glass assembly) except for the absorber plate 
coatings and the presence or absence of the grooves. While a roll -bond 
aluminum panel is used as the absorber plate in all four collectors, the 
panel in two of the collectors is painted with a nonselective black paint 
and the panel in the other tx>?o is plated with the Honcyx^^ell black-nickel 
selective surface. In two of the collectors, une with each type of 
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absorber surface, ordinary glass back-surface mirrors are used to 
form the sidewalls of the trapezoidal grooves. These mirrors are 
attached directly to the roll -bond panel. The mirrors are supported 
by teflon wedges screwed to the panel. Aluminum clips hold the 
mirrors in place. The groove opening angle is 30° with a width-to- 
base ratio of 1.93, an absorbing surface width of 1.4M- inches and a 
mirror width of 2,5 inches. A photograph of the collector on the 
test stand is shown in figure 1. 

Each collector is contained in a 54’’ by 24” by 8” fiber-glass 
box, open at the top. The box has a false bottom 3 inches from 
the top lid. Through access holes in the bottom, a four-inch bat 
of glass-wool Insulation is inserted between the false bottom and 
the true bottom. The roll -bond panels are attached directly to the 
false bottom. They are cushioned and further insulated with an addi- 
tional one-inch layer of insulation, A double-glass panel is mounted 
on top of the collector box and is secured with stainless steel clips. 


COLLECTOR TEST RESULTS 

Basic test results are given in Tables lA-ID and Figures 2A-2D. 
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Figure 1. - Collector Test Stand 







I 










